A high-throughput screen for directed evolution of aminocoumarin amide synthetases.
The biosynthesis of aminocoumarin antibiotics involves the action of amide synthetases which construct amide bonds between aminocoumarins and various acyl moieties. Libraries of aminocoumarin analogues have been generated by in vivo fermentation, via feeding known amide synthetase substrates into producing microbial strains. Critically, such feeding studies rely on the inherent or engineered substrate promiscuity of each amide synthetase. We have initiated a program of directed evolution in order to create mutant amide synthetases for the synthesis of new nonnatural amino coumarin analogues. We used the clorobiocin enzyme CloL as a model amide synthetase to design and validate a fluorimetric high-throughput screen, which can be used to report the activity of mutant amide synthetases toward a broad range of coumarin and acyl donor substrates. Our assay monitors the decrease in fluorescence of aminocoumarins on acylation. The utility of the assay was illustrated by screening a library of amide synthetase mutants created by error-prone PCR. The substrate specificity of an amide synthetase was also rapidly probed using this assay, affording several newly identified substrates. It is anticipated that this high-throughput screen will accelerate the creation of amide synthetase mutants with new specificities by directed evolution.